Influence of active site and tyrosine modification on the secretion and activity of the Aeromonas hydrophila lipase/acyltransferase.
Aeromonas sp. secrete a lipase/acyltransferase that shares several properties with the mammalian plasma enzyme lecithin:cholesterol acyltransferase. Reaction of the enzyme with tetranitromethane led to modification of 2 tyrosines and a nearly 80% decline in enzyme activity. Replacing Tyr230 with Phe altered the activity of the enzyme in the same way as did treatment with tetranitromethane. Unlike the wild type enzyme, which preferentially hydrolyzes the 2-position acyl chain of phosphatidylcholine, the Y230F mutant enzyme did not discriminate between the 1- and 2-positions of the phospholipid. Tyr230 may be necessary to correctly position phospholipid substrates at the active site. Several amino acids around the active site Ser16 of the lipase were also changed. Replacing Ser18 with Gly, bringing the enzyme's sequence into line with the "lipase consensus sequence," resulted in reduced secretion of the protein and complete loss of activity. Changing this serine to Val led to an inactive protein that was not secreted at all. Substituting Phe13 in the hydrophobic region of the consensus sequence with Ser also prevented secretion, although the mutant protein appeared to be active. The Aeromonas lipase may represent a distinct group of lipolytic enzymes which have a novel active site structure.